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\\\ Convolutional Neural Networks (CNN)

Convolution
Convolution
Convalution
Convolution
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Fully Connected
layers to support
classification
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rectified linear units
Pooling
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RelLU
rectified linear units
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RelLU
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Deep Learning Quantization: E S =72

I DEEP NETWORK QUANTIZER _

| cotiratontet Use Deep Network Quantizer to Optimize the Inference Network

Mew || elect calibration data -
-

FILE CALIBRATE
TrainedNet - Layer Graph

load('trainedNet');
analyzeNetwork(trainedNet);

# [imageinput numData = size(xTrain);
I.batchnorm_l nIJmDEltEI. = numﬂﬂta[Eﬂﬂ};
L come 1 augImds = augmentedImageDatastore(trainedNet.Layers(1).InputSize, xTrain, yTrain);

1

® batchnorm_2
1

o relu_1

Y

» conv_2

Y

# batchnorm_3
Y

o relu_2

Y

- © PNEFUIZRMLE

® conv_3

- BIEBUES: AR - 80%, JiE - 20%

« 51T Deep Network Quantizer App

» conv_4

Y

® batchnorm_5
Y

o relu_4

Y

® maxpool_2

1

® conv_5

1

® batchnorm_6&

calDS = augImds.subset(1:floor(numData * 0.8));

valDS = augImds.subset(floor(numbData * ©.8)+1:numData);

dq = dlguantizer(trainedNet, 'ExecutionEnvironment', 'GPU'};
dg.calibrate(calD5s)
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I DEEP NETWORK QUANTIZED

Deep Network Quantizer

iﬁ F\ \ N

[T E X

d Calibration Data: @ v dation Data: Lg, W
N[ calDs - augmentedlmageData. ¥ | Calibrate [ ¢ \alidation data v b b Quantization Options Export
FILE VALIDATE EXPORT e
TrainedNet - Layer Graph Getting Started Calibration Statistics o
Dynamic Range of Calibrated Layers [MJ |G_l|
. Layer Name Min Value | Max Value | Quantize Lag] 2 2 o 2 12 215 »20 pa B
:batchnnrm_l = nEgEms - .
Y Activations -14.3116 0.06000 |
; et ~ imageinput_normaliz... .
$ batchnorn Activations -6.8500  7.4818
: el 1 ~ batchnorm_1 : , ;
Y Activations -2.4147 2.7871 : : : : :
; . ~ conv_1 relu 1
# batchnorm Weights -0.6423 0.6650 1 ! :
1 Bias -0.2158 8.2835 ' 5
o relu_2 . ' ' i .
¥ Activations 0.0000 8.0034 E E E E E
 maxpool_1 > conv_2 relu_2
l..n Weights -0.2968]  0.3306 :
1 Bias -0.7436  0.6780
g pevcmomm-# Activations 0.0000) 10.1955 ; : :
& relu_3 ~ maxpool_1 .
) - Activations 0.6600) 10.1955
1 - conv_3_relu_3 :
S d Weights -0.2724|  0.25% . 5
o relu_4 Bias -0.8020 1.6233 E E
: axpoot 2 Activations 0.0000|  9.4024 : :
Y v conv_4 relu_4 i
e : Weights -0.1753|  0.1482
# batchnorm Bias -0.7461 0.9698 } !

MATLAB EXP

22



4

Deep Learning Quantization: &3

ED:I Calibration Data:

FILE

Deep Network Quantizer (AR =
DEEP NETWORK QUANTIZER
validation Data: .L{‘, @ @ V
Nevw |:calDS - augmentedimageData. = | Calik te [valDS - augmentedimageData.. = ] feecits ' Quantiza ‘i'D“ Optiei . Quantize and Validate -‘F:"'t
CALIBRATE VALIDATE EXPORT a
TrainedNet - Layer Graph Getliing Sty Calibration Statistics o
Dynamic Range of Calibrated Layers |:M] |G_l|

. Layer Name Min Value |Max Value | Quantize Lay 24 20 74 78 g1z 216 320 924 o

:batchnnrm_l ~ imageinput E

1 Activations -14.3116)|  0.0800 ] E

; el ~ imageinput_normaliz... . i .

& batchnor Activations -6.8599 7.4810

: - ~ batchnorm_1 : .

¥ Activations -2.4147 2.7871

; "' ~ conv_1 relu 1

@ batchnorm Weights -0.6423 0.6650 ] ! !

1 Bias -0.2158 0.2835 :

o relu_2 - . . - o

Y Activations 0.6000 8.0034 ' ' ' ' '

& maxpool_1 * conv_2 relu_2 '

) Weights -9.2968  0.3306 5

1 Bias -0.7436|  0.6780

J oeicmom-4 Activations 0.0000| 10.1955 E : :

o relu_3 v maxpool_1

Lo Activations 0.6600) 16.1955

Y > conv_3 relu 3

Jreene . Weights -8.2724|  0.2599 . ;

o relu_4 Bias -0.8020 1.8233 : :

: axpool 2 Activations 0.8000  0.4024 : :

L ~ conv_4_relu_4 :

geon Z Weights -0.1753)  0.1482

# batchnorm Bias -8.7461 0.9698 | :

iﬁ F\ \ N
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4 Validation Results
Memory (MB) Top-2 Accuracy

0.3%

Learnable Parameters Top-2 Accuracy
W FP32 W INT-8 W FP32 W INT-8
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4 Validation Results
Memory (MB) Top-2 Accuracy

0.3%

Learnable Parameters Top-2 Accuracy
W FP32 W INT-8 W FP32 W INT-8
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